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(54) Method and system for utilizing subscriber status and location information in a wireless 
network 



(57) A wireless communication system has a plural- 
ity of information server computers coupled by a wired 
network (100) and a plurality of wireless mobile devices 
(106,134,136) that communicate using a wireless net- 
work (102), each mobile device including a network 
browser, a display and a processor. A server (114) cou- 
ples the mobile devices to the information server com- 
puters through the wireless network and the wired net- 
work. When a particular one of the network browsers 



desires to access a resource from one of the information 
server computers, the server determines whether a re- 
source request therefrom is to an information server 
computers that provides spatial-related information and, 
if so, determines an appropriate location of interest and 
produces a revised resource request. The device (106) 
can therefore, for example, cause a display screen 
thereof (1 1 6) to display an identifier of at least one other 
wireless device and a status indicator pertaining thereto 
or the location thereof. 




1 



EP 1 037 447 A2 



2 



Description " * 4 ' 
BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0001] The present invention relates to wireless com- 
munications and, more particularly, to wireless commu- 
nication systems utilizing subscriber status or location 
information. 

2. Description of the Related Art 

[0002] There are already several hundred million sub- 
scribers of wireless communication services throughout 
the world. With this proliferation of wireless communi- 
cations, it is becoming more and more likely that parties 
will interact with one another in instances where the only 
means of communication for one or both parties is 
through wireless communications. The communications 
between the parties can be social or business related. 
Wireless communication is achieved when at least one 
party is making use of a wireless communication device 
and a wireless network. Wireless communication devic- 
es can, for example, include personal digital assistants 
(PDAs), two-way pagers, palm-sized computers and 
mobile phones. 

[0003] Wireless carriers operate wireless networks 
that support wireless communications between parties. 
Wireless carriers, such as providers of cellular phone or 
pager services, typically have knowledge of whether 
their subscribers have their wireless communication de- 
vice powered on (i.e., activated). Wireless carriers also 
tend to know the location of the wireless communication 
devices for its subscribers at least within its range of cov- 
erage. This activation information and location informa- 
tion can be used by wireless carriers in centrally man- 
aging calls to and from its subscribers (e.g., tracking po- 
sition or automatic call redirection). 
[0004] Cellular telephone service providers, as one 
type of wireless carrier, have for years been able to gen- 
erate location information for mobile devices in a given 
cellular service area. The accuracy of this location infor- 
mation varies depending on the type of position deter- 
mining technology used (e.g., Time Distance of Arrival 
(TDOA) based system or Global Positioning System 
(GPS)). The location information has been used to track 
mobile devices as they move within various cellular 
service areas. Location information has also been used 
in the past to automatically provide location information 
to emergency services or a designated contact, see U. 
S. Patent 5,835,907. However, as yet, such location in- 
formation is not generally useable by subscribers of 
wireless communications services. 
[0005] Often one or both the parties want to commu- 
nicate with each other in real-time. Such real-time com- 
munications is offered by two-way interactive wireless 
devices such as mobile or cellular phones and two-way 



< pagers (referred to as mobile devices hereafter). How- 
ever, even when one or both parties have mobile devic- 
es, the real-time communications are available only 
when such parties have their mobile devices powered 

s on. Hence, when one party calls another party on that 
party's mobile device, which is power off, the calling par- 
ty is not able to reach the other party. Instead, the calling 
party will hear a message something to the effect of the 
subscriber you have called is either out of range or has 

io their phone off". In some cases, the calling party is sim- 
ply passed to a voice mail system. In either case, the 
calling party is annoyed in having under gone an at- 
tempted call that is time consuming when the other party 
did not have their mobile device powered on. 

is [0006] Thus, there is a need for improved techniques 
to facilitate not only subscriber usage of location infor- 
mation but also more effective real-time wireless com- 
munications. 

20 SUMMARY OF THE INVENTION 

[0007] The invention relates to improved techniques 
that facilitate usage of location information and/or de- 
vice status information for wireless communication de- 

2S vices (also referred to as mobile devices). The invention 
includes various aspects. One aspect of the invention is 
that a mobile device is able to display location informa- 
tion pertaining to other mobile devices. Another aspect 
of the invention is that a mobile device is able to effi- 

30 ciently and effectively use location information relating 
to itself or another mobile device in accessing an infor- 
mation server having geographic based information. 
Still another aspect of the invention is that a mobile de- 
vice is able to display device status information pertain- 

35 ing to other mobile devices. These aspects can be pro- 
vided individually or in combination. In one embodiment, 
these aspects are beneficially applied to provide en- 
hanced operation of mobile devices in a wireless com- 
munication system. As an example, these aspects are 

to particularly useful for use with a bookmark feature 
present on some mobile devices. 
[0008] The invention can be implemented in numer- 
ous ways, including as a method, an apparatus or de- 
vice, a user interface, a computer readable medium, and 

45 a system. Several embodiments of the invention are dis- 
cussed below. 

[0009] As a mobile device, one embodiment of the in- 
vention includes a display screen, a client module in- 
cluding computer program code for causing the display 

so screen to display (i) an identifier for each of at least one 
other mobile device and (ii) a status indicator pertaining 
to each of the at least one other mobile device, and a 
processor operatively connected to the display screen, 
the processor operates to execute the client module. 

55 [001 0] As a method for operating a mobile device hav- 
ing a display screen, one embodiment of the invention 
includes the operations of: receiving interface informa- 
tion, and producing a screen display on the display 
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screen in accordance with the interface information. The 
screen display produced includes identifiers and a sta- 
tus indicators pertaining to the other mobile devices, the 
status indicators indicating whether the other mobile de- 
vices are active or inactive. 

[001 1 ] As a method for operating a mobile device hav- 
ing a display screen, one embodiment of the invention 
includes the operations of: receiving interface informa- 
tion, and producing a screen display on the display 
screen in accordance with the interface information. The 
screen display produced includes an identifier associat- 
ed with a particular mobile device and location informa- 
tion pertaining to that particular mobile device. The lo- 
cation information indicates an approximate location of 
the particular mobile device. The particular mobile de- 
vice is distinct from the mobile device on which the in- 
formation is displayed. 

[0012] As a user interface for a mobile device having 
a display screen and an input mechanism, one embod- 
iment of the invention includes: a list of users from an 
address book associated with the mobile device, the us- 
ers in the list are associated with other mobile devices; 
and a status indication for indicating an operational sta- 
tus of at least one of the other mobile devices associated 
with the users in the list. The list of users and their as- 
sociated status indication are displayed on the display 
screen. 

[0013] As a method for processing a Geographic In- 
formation System (GIS) request for spatially related da- 
ta from a GIS server coupled to a network of computers, 
one embodiment of the invention performed in a server 
computer coupled to the network of computers include 
the operations of: receiving, at the server computer, a 
mobile device's request for access to a GIS server to 
obtain spatial data; obtaining, at the server computer, a 
location of interest that is associated with the mobile de- 
vice's request for access to the GIS server; producing, 
at the server computer, a GIS server request based on 
the wireless device's request and the location obtained; 
and forwarding the GIS server request to the GIS server. 
[0014] As a computer readable medium including 
computer program code for operating a mobile device 
having a display screen, one embodiment of the inven- 
tion includes: computer program code for receiving in- 
terface information; and computer program code for pro- 
ducing a screen display on the display screen in accord- 
ance with the interface information, the screen display 
including an identifier for another mobile device and a 
status indicator pertaining to the another mobile device, 
the status indicator indicating whether the other device 
is active or inactive. 

[0015] As a computer readable medium for operating 
a mobile device having a display screen, one embodi- 
ment of the invention includes: computer program code 
for receiving interface information; and computer pro- 
gram code for producing a screen display on the display 
screen in accordance with the interface information, the 
screen display including an identifier for a particular mo- 



bile device and location information pertaining* to the 
particular mobile device, the location information indi- 
cating a location of the particular mobile device, and the 
particular mobile device being distinct from the mobile 
* device performing the method. 

[001 6] As a wireless communication system, one em- 
bodiment of the invention includes: a plurality of infor- 
mation server computers coupled by a wired network; a 
plurality of mobile devices that communicate using a 

10 wireless network, each of the mobile devices including 
a network browser, a display and a processor; and a 
proxy server that couples the mobile devices to the in- 
formation server computers through the wireless net- 
work and the wired network. When a particular one of 

is the network browsers desires to access a resource from 
one of the information server computers of the wired net- 
work, a resource request is sent to the proxy server by 
the particular network browser. The proxy server then 
determines whether the resource request is to one of 

20 the information server computers that provides spatial- 
related information, and if so, the proxy server deter- 
mines an appropriate location of interest and produces 
a revised resource request using the received resource 
request and the appropriate location. 

25 [001 7] As a method for providing information for a plu- 
rality of phone number identifiers on a display screen of 
a mobile device, one embodiment of the invention in- 
cludes the operations of: requesting an address book 
containing the plurality of phone number identifiers cor- 

30 responding to a user identifier associated with the mo- 
bile device; receiving a markup language file corre- 
sponding to the address book associated with the mo- 
bile device; caching the received markup language file 
in a memory of the mobile device; and displaying the 

35 plurality of phone number identifiers of the address book 
on the display screen together with activation status for 
the phone number identifiers and using the received 
markup language file. 

[0018] The advantages of the invention are numer- 

40 ous. Different embodiments or implementations may 
yield one or more of the folbwing advantages. One po- 
tential advantage of the invention is that users can be 
visually informed of status information pertaining to oth- 
er mobile devices. Another potential advantage of the 

45 invention is that users can be visually informed of posi- 
tion or location information pertaining toother mobile de- 
vices. Still another potential advantage of the invention 
is that access to a GIS server is facilitated by location 
information (corresponding to a particular mobile de- 

50 vice) obtained from a wireless carrier infrastructure or 
elsewhere. Yet another advantage of the invention is 
that an improved user interface (that provides additional 
information and functionality) is provided to users of mo- 
bile devices without imposing hardware or firmware 

55 changes to existing mobile devices. 

[001 9] Other aspects and advantages of the invention 
will become apparent from the folbwing detailed de- 
scription taken in conjunction with the accompanying 
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drawings, which illustrate, by way of example, the prin- 
ciples of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0020] The present invention will be readily under- 
stood by the following detailed description in conjunction 
with the accompanying drawings, wherein like reference 
numerals designate like structural elements, and in 
which: 

FIG. 1 illustrates a block diagram of a wireless com- 
munication system according to one embodiment of 
the invention. 

FIG. 2A is a block diagram of a block diagram of a 
proxy server device according to one embodiment 
of the invention. 

FIG. 2B is a block diagram of a block diagram of a 
wireless client device according to an embodiment 
of the invention. 

FIG. 2C is a block diagram of a Geographic Infor- 
mation System (GIS) server according to an em- 
bodiment of the present invention; 
FIG. 3 is a diagram of a representative data struc- 
ture for a user account; 

FIG. 4 is a block diagram of a wireless communica- 
tion system according to an embodiment of the in- 
vention. 

FIG. 5 is a block diagram of a representative wire- 
less carrier infrastructure; 

FIG. 6A-6L illustrates a series of screen displays on 
a display screen according to one embodiment of 
the invention; 

FIG. 7A is a flow diagram of client-side address 
book request processing according to one embod- 
iment of the invention; 

FIG. 7B is a flow diagram of gateway-side address 
book processing according to one embodiment of 
the invention; 

FIG. 8 is a flow diagram of gateway-side address 
book processing according to another embodiment 
of the invention; 

FIG. 9 is a flow diagram of gateway-side Geograph- 
ic Information System (GIS) request processing ac- 
cording to one embodiment of the invention; 
FIG. 1 0A is a flow diagram of additional GIS request 
processing performed at the GIS server according 
to one embodiment of the invention; and 
FIG. 1 0B is a flow diagram of additional gateway 
processing according to one embodiment of the in- 
vention. 

DETAILED DESCRIPTION OF THE INVENTION 

[0021] The invention relates to improved techniques 
that facilitate usage of location information and/or de- 
vice status information for wireless communication de- 
vices (also referred to herein as mobile devices). The 



invention includes various aspects. One aspect of the 
invention is that a mobile device is able to display loca- 
tion information pertaining to other mobile devices. An- 
other aspect of the invention is that a mobile device is 
5 able to efficiently and effectively use location informa- 
tion relating to itself or another mobile device in access- 
ing an information server having geographic based in- 
formation. Still another aspect of the invention is that a 
mobile device is able to display status information per- 

10 taining to other mobile devices. These aspects can be 
provided individually or in combination. In one embodi- 
ment, these aspects are beneficially applied to provide 
enhanced operation of mobile devices in a wireless 
communication system. As an example, these aspects 

is are particularly useful for use with a bookmark feature 
present on some mobile devices. 
[0022] The wireless communication devices, also re- 
ferred to as mobile devices, include but are not limited 
to personal digital assistant (PDA) like portable devices, 

20 cellular phones, palm-sized computing devices or wire- 
less capable remote controllers, and typically have 
much less computing resource than a desktop or laptop 
computer does. The mobile devices typically have a 
small display screen and a limited input mechanism (e. 

25 g., a phone keypad) for a user to interact with the server 
device to access mobile subscriber services. This is 
useful in maintaining the size, weight, power require- 
ments, usability and mobility of the mobile devices. 
[0023] Embodiments of the invention are discussed 

30 below with reference to FIGs. 1-1 0B. However, those 
skilled in the art will readily appreciate that the detailed 
description given herein with respect to these figures is 
for explanatory purposes as the invention extends be- 
yond these limited embodiments. 

35 [0024] FIG. 1 illustrates a block diagram of a wireless 
communication system according to one embodiment 
of the invention. The wireless communication system in- 
cludes a wired network (landnet) 1 00 and a wireless net- 
work (airnet) 102. Landnet 100 can represent the Inter- 

40 net, an intranet, or other data network. Aimet 102 can 
be any of a variety of types of wireless, for example, 
Cellular Digital Packet Data"(CDPD), Global System for 
Mobile Communications (GSM), Code Division Multiple 
Access (CDMA) and Time Division Multiple Access (TD- 

45 MA) networks, to name a few. 

[0025] Proxy server device 114 is coupled between 
landnet 100 and airnet 102. Proxy server device 114 
functions as a gateway server between landnet 1 00 and 
airnet 102. Since the communication protocol used in 

50 airnet 102 is often different from that used in landnet 
100, one of the functions of proxy server device 114 is 
to translate from one communication protocol to anoth- 
er. One of ordinary skill in the art will appreciate that 
functions of proxy server device 114 may be performed 

55 by a server device acting as a direct gateway between 
airnet 102 and landnet 100. 

[0026] A Geographic Information System (GIS) serv- 
er 1 50 is also coupled to landnet 1 00. Geographic Infor- 
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mation System (GIS) server 150 is a server computer 
that includes accessible information having a location 
or spatial context. In other words, Geographic Informa- 
tion System (GIS) server 1 50 is a system which provides 
access to large quantities of information linked by geo- 
graphical or spatial information. Typically, Geographic 
Information System (GIS) server 150 contains applica- 
tions which will allow the server to process spatial data 
derived from external sources and retrieve data on the 
basts of spatial or non-spatial queries. 
[0027] A geographic information system (GIS) is a 
system for ordering, managing and accessing large 
quantities of information linked by geographical or spa- 
tial information. This information describes interactions, 
locations, associations, patterns and relationships that 
are characteristically spatial in nature. A Geographic In- 
formation System (GIS) server may contain static and 
dynamic information databases. Static information da- 
tabases contain a relatively stable set of information that 
does not require frequent updates. For example, infor- 
mation relating to addresses and phone numbers is rel- 
atively static. Dynamic databases contain information 
that must be updated on a regular basis. For example, 
airline schedules tend to change with relatively little no- 
tice. To be able to manipulate and retrieve data in a ge- 
ographic information system (GIS), it is often necessary 
to attach labels to groups of information, which may be 
placed in the same categories. These categories are hi- 
erarchically arranged so that the information can be ac- 
cessed and handled at different levels of abstraction. 
For additional details on GIS, see Michael Bemers, 
■Fundamentals of Geographic Information Systems', 
John Wiley & Sons, ISDN 0471142840, December 
1996. 

[0028] Aimet 1 02 services a plurality of two-way wire- 
less interactive communication devices, also referred to 
as mobile devices 106, 134, 136. For example, mobile 
device 106 (also referred to as the initiating wireless cli- 
ent device) is capable of communicating wirelessly with 
a wireless carrier infrastructure. Aimet 102 is coupled to 
proxy server device 114 through a network link 115. 
Proxy server device 114 is also coupled to landnet 100 
through a network link 112. As an example, network 
links 112 and 115 can be over a leased line of public 
service telephone network (PSTN) or a private network. 
Asa result, mobile device 106 can communicate to other 
wireless client devices through aimet 1 02 or to any serv- 
er devices coupled to landnet 100 via proxy server de- 
vice 114. 

[0029] For simplicity, an antenna 108 represents the 
wireless carrier infrastructure associated with aimet 
102. For example, the wireless carrier infrastructure 
generally includes a base station and an operations and 
maintenance centre. The base station controls radio or 
telecommunication links with the mobile devices serv- 
iced. The operations and maintenance centre typically 
includes a mobile switching centre that performs the 
switching of calls between the mobile devices and other 



fixed or mobile networicusers. Further, the operations 
and maintenance centre manages mobile services, 
such as authentication and oversees the proper opera- 
tion and setup of the wireless network. The wireless car- 
s rier infrastructure also normally maintains user accounts 
for each of the mobile network users. Among other 
things, the user accounts contain type of services, geo- 
graphic position, and device status. 
[0030] The wireless communication system also in- 
fo eludes an aimet 122 that services another plurality of 
wireless client devices, referred to as mobile devices 
138 and 140. Aimet 122 has an antenna 128 that rep- 
resents a wireless carrier infrastructure associated with 
the aimet 102. Aimet 122 is coupled to the aimet 102 

75 through a network link 1 70. As an example, the network 
link 170 can be a land-based phone line of the PSTN. 
Aimet 122 is also coupled to proxy server device 114 
through a network link 172. As an example, the network 
link 172 can be over a leased line of the PSTN or a pri- 

20 vate network. 

[0031] According to one embodiment, the communi- 
cation protocol used by Geographic Information System 
(GIS) server 150 is the well known HyperText Transfer 
Protocol (HTTP) or Secure HyperText Transfer Protocol 

25 (HTTPS), a secure version of HTTP, and runs on Trans- 
mission Control Protocol (TCP). The communication 
protocol between the wireless client device 106 and 
proxy server device 114 via aimet 102 is Handheld De- 
vice Transport Protocol (HDTP) (formerly known as Se- 

30 cure Uplink Gateway Protocol (SUGP)) or Wireless Ac- 
cess Protocol (WAP). Handheld Device Markup Lan- 
guage (HDML) and Wireless Markup Language (WML) 
are similar to Hyper Text Markup Language (HTML) in 
that they are tag based document languages (also 

35 known as markup languages). HDML and WML use a 
set of commands or statements specified in a group of 
cards (referred to as a deck) that specify how informa- 
tion is displayed on a display screen 116 of the wireless 
client device 106 and how mobile device 106 operates 

40 with respect to user interaction with the display screen 
116. Normally, a number of cards are grouped into the 
deck and the deck is exchanged between the mobile de- 
vice 1 06 and proxy server device 1 1 4. Further, it is to be 
understood by those of ordinary skill in the art that the 

45 invention may be practised by directly coupling aimet 
102 to landnet 100 without using proxy server device 
114. In effect, a server device contained within the 
framework of landnet 100 could perform the functions 
of proxy server device 114. 

so [0032] To facilitate the description of the present in- 
vention, the wireless communication protocol in use is 
assumed to be HDTP and the markup language in use 
is assumed to be HDML. One skilled in the art will ap- 
preciate that the invention can be practised using other 

55 communications protocols (e.g., Wireless Session Pro- 
tocol (WSP))) and other markup languages (e.g., Com- 
pact Hypertext Markup Language (cHTML), Extensible 
Markup Language (XML) and Wireless Markup Lan- 
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guage (WML)). It should be noted that HDTP is a ses- 
sion-level protocol that resembles HTTP but without in- 
curring the overhead thereof and is highly optimized for 
use in thin devices, such as the mobile devices, that 
have significantly less computing power and memory 
than that do desktop personal computers. Exchanging 
a small number of packets during a transaction with a 
mobile device is one of the desired features for a wire- 
less client device with limited computing power and 
memory. 

[0033] According to one embodiment, mobile 106 in- 
cludes a display screen 116 and a keypad 118 that al- 
lows a user thereof to communicate interactively with 
mobile device 106. Keypad 118 includes, in one embod- 
iment, a typical phone keypad, a pair of generic buttons, 
and at least a pair of navigation (e.g., upward and down- 
ward arrow) buttons. The typical phone keypad includes 
twelve buttons, of which ten buttons are consecutively 
numbered 0 to 9, one button is for "*" sign, and another 
button is for ■#■ sign. Although not necessary for prac- 
tising the invention, keypad 118 provides convenient 
and customary means for a user to interact with mobile 
106. Further, it is to be understood by those of ordinary 
skill in the art that the invention may be practised using 
input interfaces (e.g., softkeys, iconic screens) other 
than a phone keypad. 

[0034] Further, there is a working memory (ROM and 
RAM), not shown, in mobile device 106, compiled and 
linked processes of the present invention are typically 
stored in the working memory as a client module that 
causes mobile device 106 to operate with proxy server 
device 114. Upon activation of a predetermined key se- 
quence utilizing keypad 118, for example, a microcon- 
troller in mobile device 106 initiates a communication 
session request to proxy server device 114 using the 
client module in the working memory. Upon establishing 
the communication session, mobile device 106 typically 
receives a single HDML deck from proxy server device 
1 1 4 and stores the deck as cached in the working mem- 
ory. As described above, an HDML deck comprises one 
or more cards and each card includes the information 
required to generate a screen display on display screen 
116. The number of cards in a card deck is selected to 
facilitate efficient use of the resources in mobile device 
106 and aimet 102. 

[0035] As previously stated, although the wireless 
communication system illustrated in FIG. 1 includes the 
proxy server device 114, it should be understood that 
the wireless communication system does not require a 
proxy server device be present. Instead, aimet 102 
could be coupled to landnet 100 directly- This would al- 
low the wireless client devices to more directly access 
information servers, such as the Geographic Informa- 
tion System (GIS) server 150. 

[0036] FIG. 2A is a block diagram of a proxy server 
device 200 according to one embodiment of the inven- 
tion. Proxy server device 200 is, for example, proxy 
server device 114 of FIG. 1. Proxy server device 200 is 



~ coupled between landnet 100 and aimet 102 of 'FIG.M i : w " 4 
A network link 112 connects proxy server device 200 to 
landnet 100, and a network link 115 connects proxy 
server device 200 to aimet 102. 

5 [0037] Proxy server device 200 is a server computer 
that operates as a network gateway between landnet 
100 and airnet 102. To avoid obscuring the principle as- 
pects of the present invention, well-known methods, 
procedures, components and circuitry in proxy server 

10 200 are not described in detail. 

[0038] Proxy server device 200 includes a Land Con- 
trol Protocol (LCP) interface 202 that couples to the 
landnet 100, and a Wireless Control Protocol (WCP) in- 
terface 206 that couples to the aimet 1 02. A server mod- 

*5 ule 210 is coupled between the LCP interlace 202 and 
the WCP interface 206. 

[0039] Server module 210 performs traditional server 
processing as well as protocol conversion processing 
from one communication protocol to another communi- 

20 cation protocol. According to one embodiment, the pro- 
tocol conversion processing can be implemented as a 
separate module referred to as a mapper. In the case of 
protocol conversion between HDTP and HTTP, the con- 
version is a straight data mapping relationship. It is un- 

25 derstood to those skilled in the art that WCP interface 
206 can be readily replaced by other interface module 
when aimet 1 02 uses other communication protocol, the 
same is true to LCP interface 202 when landnet 100 us- 
es a different communication protocol. 

30 [0040] Server module 210 also includes an account 
manager 212 and an account interface 214. Account 
manager 212 manages a plurality of user accounts for 
all the mobile devices serviced by the proxy server de- 
vice 200. It is understood that the user accounts may be 

35 stored in another network server coupled to proxy server 
device 200. In other words, the user accounts can be 
kept in a database that is physically placed in any com- 
puting device coupled to the landnet (e.g. landnet 100 
of FIG. 1). 

40 [0041] FIG. 3 is a diagram of a representative data 
structure 300 for a user account. As previously noted 
proxy server 200, which could be proxy server 114 of 
FIG. 1 , maintains user accounts for various users or sub- 
scribers. These user accounts are also known as sub- 

45 scriber accounts. The data structure 300 includes fields 
containing a device ID field 302, a subscriber ID field 
304, and a user information field 306. The device ID field 
302 includes a device I D, and the subscriber I D field 304 
includes a subscriber ID. For example, in FIG. 3., the 

50 representative device ID is ■93845823", and the repre- 
sentative subscriber ID is "861 234567-1 0900_pn.mo- 
bile.xyz.nef. The user information 306 can include ac- 
count configuration information, user preferences, etc. 
For example, the account configuration information can 

55 indicate that the wireless client device is pre-configured 
for a GSM network but provided with an option to switch 
to a CDPD network if necessary. Further, the user infor- 
mation 306 can further contain or include pointers or 
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linkages to other account related information, such as' 
account index information and further detailed account 
information such as usage information, peak minutes, 
and recent call history. This account related information 
can be provided within the data structure 300 or remote- 
ly provided by another computer or storage device cou- 
pled to the landnet. The data structure is indexed by ei- 
ther the device ID 302 or the subscriber ID 304. Thus, 
when a request is made to retrieve specific information 
about a user account, either the device ID or the sub- 
scriber ID thereof must be provided. 
[0042] ReferringagaintoFIG. 2A, proxy server device 
200 also includes a processor 218 and storage 220 as 
the primary hardware components. Processor 218 per- 
forms operations in accordance with server module 21 0. 
It should be understood to those skilled in the art that 
proxy server device 200 is a piece of hardware equip- 
ment that includes one or more processors (e.g., proc- 
essor 21 8), working memory (e.g., storage 220), buses, 
interfaces and other components. On the other hand, 
server module 210 represents a software module, which 
contains processes (e.g., compiled and linked process- 
es), loaded into the working memory to perform desig- 
nated functions by proxy server device 200. The same 
distinction is equally applied to client modules within the 
wireless client devices. 

[0043] FIG. 2B is a block diagram of a block diagram 
of a mobile device 250 according to an embodiment of 
the invention. Mobile device 250 includes a WCP inter- 
face 252 that couples to wireless network 230 via a ra- 
dio-frequency (RF) transceiver (not shown) to receive 
incoming and outgoing signals. A device identifier (ID) 
storage 254 supplies a device ID to the WCP interface 
252. 

[0044] The device ID identifies a specific code that is 
associated with the wireless client device 250. The de- 
vice ID is used by proxy server device 200 to associate 
mobile device 250 with a user account provided in proxy 
server device 200. The device ID can be a phone 
number of the device.or a combination of an IP address 
and a port number. An example of a combination of an 
IP address and a port number is 204.163.165.132: 
01905 where 204.163.165.132 is the IP address and 
01905 is the port number. The device ID is further as- 
sociated with a subscriber ID authorized by a wireless 
network carrier (and stored in the proxy server device 
114, 200) as part of the procedures to activate a sub- 
scriber account for the mobile device 250. The subscrib- 
er ID may take the form of, for example, 
861 234567-10900_pn.mobile.att.net by AT&T Wireless 
Service, it is nevertheless a unique identification to mo- 
bile device 250. In other words, each of the wireless cli- 
ent devices serviced by proxy server device 200 has a 
unique device ID that corresponds to a respective user 
account in proxy server device 200. 
[0045] Mobile device 250 also includes voice circuitry 
266 (e.g., a speaker and a microphone) and the asso- 
ciated hardware (e.g., an encoder/decoder 264, a proc- 



'"essor 268 and keypad circuitry 262) which provide a tel- 
ephone mode of operation which is separate and distinct 
from a data mode of operation used when interfacing 
with proxy server device 200. In the telephone mode of 
5 operation, a user can cause mobile device 250 to place 
a phone call to another party having a phone, either 
wireless or land-based. 

[0046] In addition, mobile device 250 includes a client 
module 256 with an interface engine 264 which works 

10 jn conjunction with the processor 268 and the working 
memory 254 to perform the processing tasks performed 
by the mobile device 250 including establishing a com- 
munication session with proxy server device 200 via the 
airnet (e.g. 102 of FIG. 1 ), requesting and receiving data 

is via the aimet, displaying information on a display screen 
through the use of display circuitry 260, and receiving 
user input from a user via a keypad controlled by keypad 
circuit 262. Additionally, client module 256 operates, 
among other things, a browser, commonly referred to as 

20 micro-browser, which requires much less computing 
power and memory than well-known HTML browsers 
do. The micro-browser is, preferably, a HDML micro- 
browser. One such micro-browser is, for example, avail- 
able from Unwired Planet, Inc. located at 800 Chesa- 

25 peake Drive, Redwood City, CA 94063. Additional de- 
tails on accessing a (proxy) server device from a mobile 
device using a (micro) browser are described in U.S. 
Patent 5,809,415, which is hereby incorporated by ref- 
erence. 

30 [0047] FIG. 2C is a block diagram of a Geographic In- 
formation System (GIS) server 270 according to an em- 
bodiment of the present invention. GIS server 270 cou- 
ples to a landnet 240. GIS server 270 is, for example, 
suitable for use as the GIS server 150 illustrated in FIG. 

35 1. Landnet 240 also represents landnet 100 illustrated 
in FIG. 1. Landnet 240 may be the Internet, an intranet 
or some private network. 

[0048] GIS server 270 is a server computer that in- 
cludes accessible information having a location or spa- 

40 tial context. GIS server 270 contains processes, which 
will allow the server to process spatial data, derived from 
external sources and retrieve data on the basis of spatial 
queries. The spatial data is typically information linked 
by geographical or spatial information. The spatial data 

45 is stored in a spatial database 274 that is internal to GIS 
server 270 or coupled thereto. In one embodiment, the 
GIS server 270 operates as an HTTP server. 
[0049] According to one embodiment, GIS server 270 
is coupled to remote sensors 278, other GISs 282 and 

50 a control station 286. The remote sensors 278 can be 
used to provide spatial data to GIS server 270 or spatial 
database 274. Control station 286 can control the ac- 
quisition and update of the spatial data for GIS server 
270 or the spatial database 274. The other GISs 282 

55 can be linked with GIS server 270 for exchange of data. 
[0050] As discussed further bebw, according to one 
aspect of the invention, location information for a mon- 
itored wireless client device can be supplied in an ap- 
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' prbpriateform-to a fc GIS server together with a request 
for information from the GIS server associated with the 
location information for the monitored wireless client de- 
vice. The monitored wireless client device can be the 
requesting wireless client device or another wireless cli- 
ent device of interest. 

[0051] FIG. 4 is a block diagram of a wireless com- 
munication system 400 according to an embodiment of 
the invention. The wireless communication system 400 
includes a mobile device 406 that couples to a landnet 
450 through an airnet 410 and a proxy server device 
41 4. An information server 470 is coupled to the landnet 
450. According to an exemplary embodiment of the in- 
vention, the information server 470 is a Geographic In- 
formation System (GIS) server. 
[0052] According to one embodiment of the invention, 
proxy server device 41 4 maintains an address book for 
each subscriber, namely for the user (subscriber) of mo- 
bile device 406. The address book for mobile device 406 
is stored with the user account for mobile device 406 on 
proxy server device 414. The address book contains 
identifiers and phone numbers of parties of interest to 
the user of wireless client device 406. Wireless commu- 
nication system 400 also illustrated a representative re- 
mote mobile device 436 that is associated with one of 
the phone numbers contained in the address book for 
the mobile device 406. 

[0053] As shown in FIG. 4, remote mobile device 436 
is known by the wireless communication system 400 to 
be located near location "A1 ' within a geographic area 
430. At predetermined intervals or when mobile device 
406 accesses its address book, remote mobile device 
436 is polled to determine its activation status and po- 
sition (location). This polling process is conducted under 
the control of a Mobile Switching Centre (MSC) 444, 
which stores the responses in a Visitor Location Regis- 
ter (VLR) 446. VLR 446 updates the Home Location 
Register (HLR) 460 upon request. The obtained activa- 
tion status and position information can be passed to 
proxy server device 414 which then forwards the infor- 
mation to mobile device 406 in the manner previously 
described. The methodology used to determine the lo- 
cation or geographic position of remote mobile device 
436 may be Time Distance of Arrival (TDOA), GPS or 
other known location methodologies. 
[0054] The subject mobile devices (e.g., personal dig- 
ital assistants (PDAs), cellular phones, or other wireless 
capable devices with small display screens) are known 
to use their reverse control channels for various func- 
tions, including registration, call origination and call re- 
ception. Registration, for example, occurs when the 
wireless client device is tumed-on, turned-off, and every 
10 to 15 minutes while the device is powered-on but not 
in use. During registration, remote mobile device 436 
and an aimet (wireless network) providing service to re- 
mote mobile device 436 exchange information. If TDOA 
is used to determine location, the responses from re- 
mote mobile device 436 are received at base transceiv- 



er stations 438 and 440 of the aimet By comparing the 
difference in the time of arrival of the responses from 
remote device 436 at the different base transceiver sta- 
tions 438 and 440, the position of remote mobile device 

5 436 can be determined using a hyperbola matching 
method (or similar methodologies). Further, it is to be 
understood by those of ordinary skill in the art that the 
present invention may be practised using any wireless 
device location methodology, including GPS where the 

io wireless client devices include a GPS receiver or Loran- 
C. 

[0055] When proxy server device 41 4 receives the up- 
dated activation status and position information, the us- 
er accounts referencing the associated wireless client 

is device 436 are then updated. As needed, the activation 
status and/or position information can be retrieved from 
the user account and forwarded to mobile device 406. 
The activation status information can assist a user of 
mobile device 406 is determining whether the user of 

20 remote mobile device 436 is likely available to receive 
a call. Additionally, the position information can be used 
to access Geographic Information System (GIS) server 
470 and retrieve GIS information. For example, the re- 
trieved GIS information can be used by the mobile de- 

25 vice 406 but relate to the location of the remote mobile 
device 436 (which is identified in the address book for 
the wireless client device 406). As another example, the 
position information can pertain to the users own wire- 
less client device and then used to access the Geo- 

30 graphic Information System (GIS) server 470 and re- 
trieve GIS information. 

[0056] FIG. 5 is a block diagram of a representative 
wireless carrier infrastructure 500. Wireless carrier in- 
frastructure 500 includes an airnet 522, which further in- 

35 eludes a Base Station System (BSS). The BSS includes 
a base transceiver station (BTS) and a Base Station 
Controller (BTS). The BSS controls the transmission 
and reception activities and is connected to a Mobile 
Switching Centre (MSC) 520 through an air interface 

40 (Al) 526. MSC 520 is also known as a Network Switching 
Station (NSS). MSC 520 includes a connection man- 
agement unit (CM) 514 that coordinates the transfer of 
information between airnet 522 and a land based phone 
network 502. MSC 520 also includes an interworking 

45 function unit (I WF) 51 0 for translation between wireless 
protocols, a standard function (SF) 512 for translation 
between wireless and land-based protocols, a MSC 
connector (XC) 516 to couple MSC 520 to the air inter- 
face (Al) 526, and a Visitor Location Register (VLR) 518. 

50 VLR 518 is a database that supports subscribers resi- 
dent in an area supported by a particular MSC. The in- 
formation present in VLR 518 includes, for example, the 
subscriber ID and billing/usage information. The func- 
tions performed by MSC 520 can include the following: 

55 paging, call set up coordination, location registration, in- 
terworking function with different networks, handover 
management, and most importantly billing for all sub- 
scribers based in its area. 
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[0057]- The wireless carrier infrastructufe'SOO also has 
access to three information sources, more specifically, 
a Home Location Register (HLR) 504, an Authentication 
Centre (AUC) 506, and an Equipment identity register 
(EIR) 508. HLR 504 is a centralized database that con- s 
tains information relating to the subscriber accounts re- 
gardless of location. HLR 504 supplies the VLR 51 8 with 
information when a new subscriber enters an area of 
local coverage. AUC 506 stores information to protect 
communications through air interface 526 against unau- io 
thorized intrusions. EIR 508 is a database that stores 
the equipment identification numbers for all the regis- 
tered wireless client devices (e.g., wireless client device 
524). Each of the above described system components 
and processes are known to those skilled in the art and is 
need not be described in detail herein to avoid unnec- 
essarily obscuring aspects of the invention. 
[0058] FIG. 6A-6L illustrates a series of screen dis- 
plays on a display screen 600 according to one embod- 
iment of the invention. The display screen 600 is repre- 20 
sentative of a small size screen typically provided on 
mobile devices, such as display screen 116 of mobile 
device 106 illustrated in FIG. 1. 
[0059] When the mobile device (106 of FIG. 1 ) is 
turned on, an initial screen display 604 is displayed on 2s 
display screen 600. A softkey 612 is generally associ- 
ated with a generic button on the keypad of mobile de- 
vice in question. Here, the softkey 612 represents an 
"OK" operation that is activated when the associated ge- 
neric button is selected. As described above, a softkey 30 
provides a mechanism to map a generic button into a 
specific operation, namely pressing the generic button 
is equivalent to pressing a button that requests the spe- 
cific operation. However, the invention is independent 
of how a user makes selections on the mobile, whether 35 
by buttons, touch screen-inputs, or other user-input 
means. 

[0060] FIG. 6A illustrates an initial screen display 604 
that presents a user with three service options. The 
three service options include: Voice Call 606, Voice Mail 40 
608, and an Address Book 610. The Address Book 610 
service option is shown as being selected by a selection 
indicator 61 4. A user can select a different service option 
by vertically scrolling the selection indicator 614 up or 
down. A variety of methods can be used to move selec- *s 
tion indicator 614 up or down on screen display 604. 
Those skilled in the art can implement the invention with 
any desired mechanism for moving element indicator 
614. In one embodiment, initial screen display 604 can 
be controlled by one card in a deck of cards stored in 50 
the working memory of the portable wireless device. As 
shown in FIG. 6A, upon selection of the generic button, 
the "OK" operation is activated to cause the Address 
Book service to be initiated. 

[0061] FIG. 6B illustrates a screen display 616 that ss 
results when the Address Book service is requested. 
Screen display 616 includes a list of persons and their 
associated device statuses. More particularly, screen 



* display 616 contains a list of name identifiers and status 5 k 
identifiers for three persons. The three name identifiers 
are "B. Adams", "R Carter', and "F. Dillon". The status 
identifiers are "!" and "*" for "B. Adams" and "P. Carter', 
respectively. The name identifier for "F. Dillon" does not 
have a status identifier shown because the status of the 
associated remote mobile device is not known. The 
name identifier operates as a label that is associated 
with a particular phone number (or remote mobile de- 
vice) of interest. The status identifier indicates whether 
the remote mobile device corresponding to the name 
identifier is active, not active or has an unknown status. 
A remote mobile device is active if it is able to receive 
calls. In the case of a cellular phone, active means that 
the cellular phone is turned on and within range of a sup- 
porting wireless network carrier. On the other hand, in- 
active may mean that the cellular phone is either turned 
off or out of range. 

[0062] In FIG. 6B, the status identifier ("!") indicates 
that the phone device associated with the name identi- 
fier ("B. Adams") is currently active. Due to various net- 
work and system delays, the status identifiers are actu- 
ally estimates of the status of the associated phone de- 
vices. Hence, the status identifier ("I") can indicate that 
the remote mobile device is possibly active because the 
last status information for the phone device shows the 
remote mobile device as being active. Also, in FiG. 6B, 
the status identifier ("*") indicates that the device asso- 
ciated with the name identifier ("P. Carter") is currently 
inactive. Again, due to various network and system de- 
lays, the status identifiers are actually estimates of the 
status of the associated phone devices. Hence, the sta- 
tus identifier ("") can indicate that the phone device is 
possibly inactive because the last status information for 
the phone device shows the phone device as being in- 
active. Alternatively, the status indicators could indicate 
whether the phone device is in use, out of range and 
turned on as separate status indicators. Also, in the case 
where the monitored status information is unknown, 
such an indication could be displayed. Additionally, the 
status identifier or an additional identifier or symbol can 
be provided to indicate whether the phone number as- 
sociated with the remote device corresponding to a 
name identifier is for a land-based phone or a wireless 
phone. Additional identifiers such as "#" could be pro- 
vided for land-based phone. 

[0063] While the indicators "!" and "*" have been de- 
scribed and illustrated with respect to FIG. 6B, many 
other types of indicators can be utilized. The indicators 
need only serve to indicate the status of a certain other 
mobile devices. Other indicators, symbols, alphanumer- 
ic characters, icons, or other visually distinct objects 
may be used to indicate the status of remote devices 
without deviating from the invention. 
[0064] Screen display 616 has softkey 612 associat- 
ed with a first generic button and another softkey 634 
associated with a second generic button. Softkey 612 
represents an "OK" operation that is activated when the 
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first generic button is selected. Softkey 634 represents' 
a "Add New" operation that is activated when the second 
generic button is selected. In the exemplary embodi- 
ment, the "Add New - operations provides a user inter- 
face via a card deck to enable a user to add new persons 
in their Address Book. 

[0065] Pressing the generic button associated with 
softkey 612 while the selection indicator 614 is aligned 
with name identifier "B. Adams" entry (i.e., choice 1), 
causes screen display 600 to change to screen display 
618 as shown in FIG. 6C. Screen display 618 displays 
more information about the selected entry (i.e., choice 
1). The information displayed in screen display 618 in- 
cludes the name identifier ("B Adams'), the status iden- 
tifier (T), the associated phone number ((650) 
555-1212), an email address (adams@uplanet.com), 
and a location information (Fremont, CA). The location 
information can be an street address, a locality name 
(e.g., city, town, county, etc.), an absolute location (e.g., 
latitude and longitude), or any similar nomenclature for 
indicating location. The location information is with re- 
spect to the selected entry. 

[0066] The screen display 618 has two softkeys 622 
and 624. Softkey 622 represents a 'Call' operation that 
is activated when a first generic button is selected, and 
the softkey 624 represents a 'GIS Info." operation that 
is activated when a second generic button is selected. 
The "Call" operation initiates a call to an associated 
phone number. The "GIS Info." operation initiates a que- 
ry or request to a Geographic Information System (GIS) 
server for GIS information relating to the location of the 
displayed entry. In this exemplary screen display 618, 
the "GIS Info." would relate to the location of the phone 
device registered to the displayed name identifier "B. 
Adams'. In one embodiment, the GIS information can 
be forwarded to the requesting mobile device as a GIS 
deck that provides a user interface to the requestor's 
mobile device for viewing and navigating the GIS infor- 
mation. 

[0067] Screen display 61 8 has softkey 624 that is as- 
sociated with a generic button. Pressing the generic but- 
ton associated with softkey 624, causes a request to a 
GIS server to be initiated from the requestor's mobile 
device. The request provides the GIS server with loca- 
tion information for a remote mobile device of interest. 
The location information identifies the location of inter- 
est (i.e., the location of the mobile device associated 
with "B. Adams'). Once the requestor's mobile device 
receives a response from the GIS server, display screen 
600 changes to a screen display 620 as shown in FIG. 
6D. Screen display 620 provides a user interface that 
facilities user navigation through the GIS information. 
[0068] Screen display 620 includes a list of informa- 
tion categories associated with the GIS information. In 
the exemplary screen display 620 shown in FIG. 6D, 
there are three information categories listed: 1) Trans- 
portation; 2) Entertainment; and 3) Client List. The 
■Transportation" category contains transportation relat- 



ed information such as information on bus schedules, 
phone numbers for taxi services, traffic reports, and sim- 
ilar information. The "Entertainment" category contains 
entertainment-related information such as information 
on hotels, restaurants and clubs. The "Client" category 
contains client-related information. Regardless of the 
category, the information presented relates to the loca- 
tion of interest (i.e., the location of the phone device of 
"B. Adams"). A downward pointing arrow 626 of the 
screen display 620 indicates that additional categories 
are available and may be displayed by scrolling down- 
ward. 

[0069] The elements of the list generally represent a 
logical grouping of the available GIS information. In one 
embodiment, the entries in the list are links or URLs to 
particular portions of the GIS information. The links or 
URLs could cause retrieval of information from the 
memory of the phone device or additional requests for 
additional GIS information, in one embodiment, the re- 
sponse from the GIS server is provided to the request- 
or's portable wireless device as a deck of cards. 
[0070] Pressing the generic button associated with 
softkey 612 of screen display 620 while the selection 
indicator 614 is aligned with the 'Entertainment" cate- 
gory (i.e., choice 2), causes display screen 600 to 
change to screen display 628 as shown in FIG. 6E. 
Screen display 628 displays a list of available categories 
of information relating to entertainment, in the exempla- 
ry screen display 628 shown in FIG. 6E, the available 
entertainment categories are as follows: 1 ) Hotels; 2) 
Restaurants; and 3) Clubs. The downward pointing ar- 
row 626 indicates that additional entertainment catego- 
ries are available and may be displayed by scrolling 
downward. 

[0071] Screen display 628 has softkey 612 that is as- 
sociated with a generic button. By pressing the generic 
button associated with softkey 61 2 while the element in- 
dicator 614 is aligned with "Restaurants" (i.e., choice 2), 
the display screen 600 changes to screen display 632 
as shown in FIG. 6F. Screen display 632 illustrates avail- 
able categories of restaurants. Since screen display 632 
pertains to GIS information, the categories of restau- 
rants are those types of restaurants in the vicinity of the 
location of interest (i.e., the location of the phone device 
of "B. Adams"). In the exemplary screen display 632, 
the available types of restaurants includes: 1) Fast 
Food; 2) Italian; and 3) Japanese. 
[0072] Screen display 632 has the softkey 61 2 that is 
associated with a generic button. Pressing the generic 
button associated with softkey 61 2 while the element in- 
dicator 614 is aligned with "Italian" (i.e., choice 2), caus- 
es display screen 600 to change to display screen 640 
as shown in FIG. 6G. Display screen 640 lists the names 
of restaurants in the vicinity of the location of interest. 
In the exemplary display screen 640 provided in FIG. 
6G, the names of restaurants in the vicinity of the loca- 
tion of interest are as follows: 1 ) Luna's; 2) That's Amour; 
and 3) Italian Inn. The screen display 640 has the 
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softkey 61 2 associated with a generic button. - 
[0073] Pressing the generic button associated with 
softkey 612 while element indicator 614 is aligned with 
the 'Italian Inn" (i.e., choice 3), causes the display 
screen 600 to change to screen display 656 as shown 
in FIG. 6H. Screen display 656 displays the phone 
number and address for the Italian Inn. Screen display 
656 includes the softkey 612 and a softkey 660. The 
softkey 612 represents an 'Back' operation that is acti- 
vated when a first generic button is selected, and the 
softkey 660 represents a "Menu" operation that is acti- 
vated when a second generic button is selected. A 
"Back" operation returns to a prior screen and is often 
provided in the display screens although only shown in 
screen display 656. 

[0074] Pressing the generic button associated with 
softkey 660 causes the display screen 600 to change to 
screen display 664 as shown in FIG. 61 . Screen display 
664 displays a menu for the Italian Inn. The screen dis- 
play 664 also has the downward pointing arrow 626 in- 
dicating availability of additional menu information by 
downward scrolling, and softkeys 668 and 672. The 
softkey 668 represents a "Call" operation that is activat- 
ed when a first generic button is selected, and the 
softkey 672 represents a "email" operation that is acti- 
vated when a second generic button is selected. The 
"Call" operation causes a phone call to be placed to the 
phone device registered to the previously displayed 
name identifier "B. Adams". The "email" operation caus- 
es an email message to be created for the previously 
displayed name identifier "B. Adams". 
[0075] Pressing the generic button associated with 
softkey 672, causes the display screen 600 to change 
to screen display 676 as shown in FIG. 6J. Screen dis- 
play 676 includes "To", "From" and "Subject" fields for 
the email message. The data for these fields can be 
typed in by the user. However, the To" and "From" fields 
can normally be automatically populated using informa- 
tion in the Address Book. Screen display 676 is cached 
or stored in the wireless client device. The "Subject:" 
field is input using the interface of the wireless client de- 
vice. Screen display 676 has a softkey 678. Hie softkey 
678 represents a "Next" operation that is activated when 
a generic button is selected. 

[0076] Pressing the generic button associated with 
softkey 678, causes display screen 600 to change to 
screen display 684 as shown in FIG. 6K. Screen display 
684 provides an "Input Message" field for the email mes- 
sage and permits the user to type in a message. Screen 
display 684 has a softkey 680. Softkey 680 represents 
an "Attach" operation that is activated when a generic 
button is selected. The "Attach" operation operates to 
attach the name and address of the selected restaurant 
to the email message so that the recipient can where 
the lunch meeting is to occur. By pressing the generic 
button associated with softkey 680, not only is the at- 
tachment operation performed but also the display 
screen 600 changes to a display screen 688 which illus- 



trates the attachment as shown~in FIG: 6L: The screen 
display 688 has a softkey 690. The softkey 690 repre- 
sents a "Send" operation that is activated when a ge- 
neric button is selected. By pressing the generic button 
s associated with softkey 690, an email message is sent. 
Thereafter, the display screen 600 can return to an up- 
per level display screen, such as the screen display 604 
shown in FIG. 6A. 

[0077] FIG . 7A is a flow diagram of client-side address 

10 book request processing 700 according to one embod- 
iment of the invention. The client-side address book re- 
quest processing 700 is, for example, performed by the 
mobile device (e.g. 106 of FIG. 1). 
[0078] The client-side address book request process- 
is ing 700 begins by initially displaying a basic menu at 
block 702. The basic menu, for example, includes avail- 
able operations on the wireless client device that a user 
may select. As an example, the basic menu can include 
a voice call selection, a voice mail selection and an ad- 

20 dress book selection. An exemplary basic menu is 
shown in screen display 1102 of FIG. 11 . Next, in block 
704, the client-side address book request processing 
700 determines whether a selection of one of the listed 
menu items has been made. When a selection has not 

25 yet been made, the client-side address book request 
processing 700 awaits such a selection. Once a selec- 
tion has been made, a decision block 706 determines 
whether the selection has requested an address book. 
Typically, the wireless client device has an address book 

30 feature in which a user can utilize to store and subse- 
quently retrieve contact information such as names, tel- 
ephone numbers, facsimile numbers and addresses for 
various contacts (e.g., individuals). When the decision 
block 706 determines that the address book feature has 

35 not been selected, then other processing is performed 
at block 708 to carry out the user's selection. The other 
processing at block 706 can, for example, correspond 
to the other available operations on the wireless client 
device that the user can select (e.g., voice call, voice 

40 mail, etc.). 

[0079] On the other hand, when the decision block 
706 determines that the address book feature has been 
selected, then an address book request is sent to a gate- 
way server at block 710. The gateway server is, for ex- 

45 ample, the proxy server device 1 1 4 illustrated in FIG. 1 . 
Here, the wireless client device operates to send an ad- 
dress book request through a wireless network (e.g. , air- 
net) to a gateway server. Then, a decision block 712 de- 
termines whether a response has been received from 

50 the gateway server. If no response has been received, 
the client-side address book request processing 700 
awaits such a response. Once the decision block 712 
determines that the response has been received, an ad- 
dress book and an associated device status and/or de- 

55 vice location are displayed on a display screen associ- 
ated with the wireless client device at block 714. Here, 
in addition to displaying entries of an address book as 
is well known in the art, the client-side address book re- 
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quest processing also displays either associated device 
status information or device location information, or 
both. The device status information can indicate wheth- 
er or not the wireless client devices associated with the 
entries in the address book are active (or at least have 
recently been active). Such status information is useful 
for the user of the wireless client device who is desirous 
of communicating with one or more of the individuals 
listed within the address book. Hence, upon seeing that 
a particular individual's wireless client device is currently 
active, the user of the wireless client device can request 
to telephone that individual knowing that they will likely 
answer the call. On the other hand, when an individual 
in the address book is shown as having their wireless 
client device inactive, then a telephone call would not 
be fruitful if direct communication with the individual is 
desired. The device location information is useful in a 
variety of ways. For example, the device location infor- 
mation can be displayed to the user of the wireless client 
device so that the user is able to determine the location 
(current or last known) for the individual of interest. Fol- 
lowing block 714, as well as following block 708, the cli- 
ent-side address book request processing 700 is com- 
plete and ends. 

[0080] FIG. 7B is a flow diagram of gateway-side ad- 
dress book processing 750 according to one embodi- 
ment of the invention. The gateway-side address book 
processing 750 is, for example, performed by proxy 
server device 114 illustrated in FIG. 1 . The gateway-side 
address book processing 750 also represents server- 
side processing as a counterpart to the client-side ad- 
dress book request processing 700 illustrated in FIG. 
7A. 

[0081] The gateway-side address book processing 
750 initially begins with a decision block 752 that deter- 
mines whether an address book request has been re- 
ceived. When the decision block 752 determines that an 
address book request has not yet been received, the 
gateway-side address book processing 750 awaits the 
reception of such a request. Once the decision block 
752 determines that an address book request has been 
received, then an address book is obtained based on a 
device identifier at block 754. Here, the address book 
request arriving at the gateway server includes a device 
identifier for the wireless client device that has issued 
the address book request. The gateway server stores 
various address books (or has access thereto) for the 
various wireless client devices that the gateway server 
supports. For example, the user information field 306 of 
the user account 300 illustrated in FIG. 3 can contain, 
or include a pointer to, the appropriate address book. 
Hence, by using the device identifier, the gateway server 
is able to obtain the appropriate address book for use 
with the wireless client device. 
[0082] Next, device status and/or device location in- 
formation is obtained at block 756 for each of the users 
within the address book. Here, the address book in- 
cludes entries pertaining to users or individuals that 



* - ^ have been identified as being of interest to the owner of 
the address book (and user of the wireless client de- 
vice). According to the invention, when an address book 
is requested, the requestor will receive not only the ad- 

5 dress book but also the device status and/or device lo- 
cation information for each of the users within the ad- 
dress book. As an example, the device status informa- 
tion can indicate whether the wireless client devices for 
the users or individuals within the address book are ac- 

io tivate, inactive, recently activated, active within a pre- 
determined time, inactive for a period of time, and the 
like. Also, with respect to device location information, 
the wireless network supporting the wireless client de- 
vices can provide the location coordinates to the gate- 

15 way server, either periodically or upon request. The lo- 
cation coordinates can then be converted, as appropri- 
ate, to different types of location coordinates or informa- 
tion at the gateway server. For example, often wireless 
networks know the relative location of wireless client de- 

20 vices, and this information can be provided to the gate- 
way server as well as also providing information (in ad- 
vance or otherwise) so that the gateway server can con- 
vert the relative location to an absolute location. As an- 
other example, the location information could arrive at 

25 the gateway server in a longitude and latitude format, 
and then rely on the gateway server to convert such a 
location representation to a street and city or town type 
of representation. In any case, once the device status 
and/or device location information has been obtained, 

30 the address book and the associated device status and/ 
or device location information are forwarded to the re- 
questor at block 758. Following block 758, the gateway- 
side address book processing 750 is complete and 
ends. 

35 [0083] FIG. 8 is a flow diagram of gateway-side ad- 
dress book processing 800 according to another em- 
bodiment of the invention. The gateway-side address 
book processing 800 is, for example, performed by the 
proxy server device 114 illustrated in FIG. 1 . 

40 [0084] The gateway-side address book processing 
800 begins with a decision block 802 that determines 
whether an address book request has been received. 
As long as an address book request has not yet been 
received, the gateway-side address book processing 

45 800 simply awaits the reception of such a request. Once 
an address book request has been received, the appro- 
priate address book is obtained from the gateway server 
based on a device identifier at block 804. Here, the de- 
vice identifier contained or associated with the address 

50 book request is used to identify the appropriate one of 
a plurality of address books stored within the gateway 
server. Once identified, the address book is then ob- 
tained at block 804. 

[0085] Next, operational status of devices listed in the 
55 address book are updated at block 806. Here, it is as- 
sumed that the address book normally maintains oper- 
ational status information about the devices associated 
with the individuals or users listed within the address 
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. • v *boolc In such a case, the operational status of the var- 
ious devices can be, for example, updated whenever the 
address book has been requested. This would be an ef- 
ficient way to update the address book such that it is 
only updated when it is actually needed. Alternatively, 
the operational status of the devices listed in the ad- 
dress book could be updated periodically, in which case 
block 806 may not be required to be performed when 
actually processing the request for an address book, but 
would instead be periodically performed. Following 
block 806, a deck of cards is formed at block 808. The 
deck of cards is formed from the updated address book 
having operational status indicators. The deck of cards 
is, for example, a HDML or WML representation of a se- 
ries of screens that can be displayed and navigated 
through by a network browser (e.g., micro browser) on 
the wireless client device. With respect to FIG. 11, the 
screen display 1 104 represents an address book having 
four (4) individuals listed together with their operational 
status information. Following block 808, the deck of 
cards for the address book is forwarded to the wireless 
client device that requested the address book at block 
810. Following block 810, the gateway-side address 
book processing 800 is complete and ends. 
[0086] FIG. 9 is a flow diagram of gateway-side Geo- 
graphic Information System (GIS) request processing 
900 according to one embodiment of the invention. The 
gateway-side GIS request processing 900 is, for exam- 
ple, performed by the proxy server device 114 illustrated 
in FIG. 1. 

[0087] The gateway-side GIS request processing 900 
begins with a decision block 902. The decision block 902 
determines whether a request for GIS information has 
been received from a wireless client device. The request 
for GIS information is, for example, a request to access 
information from the GIS server 150 illustrated in FIG. 
1 . When a decision block 902 determines that a request 
for GIS information has not yet been received, the gate- 
way-side GIS request processing 900 awaits such re- 
quest. On the other hand, once the decision block 902 
determines that a request for GIS information has been 
received, the gateway-side GIS request processing 900 
is effectively invoked. 

[0088] Once invoked, location information associated 
with the request is obtained at block 904. The location 
information can be associated with the request in a va- 
riety of ways. For example, the location information 
could correspond to the wireless client device actually 
making the request for the GIS information (requesting 
wireless client device). In which case, the request for 
GIS information would pertain to the location of the wire- 
less client device making the request. The location of 
the wireless client device could then be determined by 
a GPS receiver in the wireless client device or by the 
wireless carrier infrastructure supporting the wireless 
client device. As another example, the location informa- 
tion could be associated with a certain other wireless 
client device owned by another individual. In one em- 



* y bodiment, this another individual (and their the wireless 
client device) could be selected at the requesting wire- 
less client device through use of an address book which 
would display those individuals within the address book 
s for the user's selection. 

[0089] Next, the request is modified at block 906 to 
include the location information. In other words, the in- 
coming request that was received from the wireless cli- 
ent device can be modified at the gateway server such 

io that it includes the appropriate location information that 
is to be utilized by the GIS server. In certain cases, the 
modification to the request may also need to perform 
conversion of the location information between different 
formats. For example, the location information may be 

75 provided by a wireless carrier infrastructure in a relative 
format and, thus, the relative format may need to be con- 
verted to an absolute format for use by the GIS server. 
Also, the modifying of the incoming request may be per- 
formed by actually modify the incoming request for use 

20 by the GIS server or by instead generating a new re- 
quest using the incoming request. In addition to associ- 
ating the appropriate location information to the incom- 
ing request, protocol conversions can also be performed 
as appropriate. 

25 [0090] The modified request is then forwarded to the 
GIS server at block 908. Then, at block 910, the gate- 
way-side GIS request processing 900 awaits the receipt 
of a GIS response from the GIS server. Once the deci- 
sion block 910 determines that a GIS response has 

30 been received, the GIS response is forwarded to the re- 
questor (wireless client device) at block 912. The GIS 
response received from the GIS server may need to be 
converted into a different protocol for transmission to the 
requestor, which typically requires traversal through a 

35 wireless network. Following block 912, the gateway- 
side GIS request processing 900 is complete and ends. 
[0091] FIG. 10A is a flow diagram of additional GIS 
request processing 1000 performed at the GIS server 
according to one embodiment of the invention. The ad- 

40 drtional GIS request processing 1000 accesses a GIS 
database associated with the GIS server at block 1002. 
Then, GIS data is fetched at block 1004 in accordance 
with the location information associated with the GIS re- 
quest. Then, GIS decks are generated for the fetched 

45 GIS data at block 1006. Following block 1 006, the addi- 
tional GIS request processing returns to block 910 in 
FIG. 9. In this embodiment, the GIS server is generating 
the GIS decks that are to be used by the requesting wire- 
less client device. In an alternative embodiment, the GIS 

so decks can instead be generated by a gateway server. 
[0092] FIG. 1 0B is a flow diagram of additional gate- 
way processing 1050 according to one embodiment of 
the invention. The additional gateway processing 1050 
represents detailed processing performed in block 912 

55 of FIG. 9. The additional gateway processing 1050 
causes the gateway server to generate a list of available 
GIS decks at block 1052. Here, the gateway server re- 
ceives the GIS response from the GIS server, which, ac- 
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cording to FIG*. 1 0A, can include oheor more G! S decks. 
Here, at block 1052, a list of the available GIS decks is 
generated. The list can, for example, be an upper card 
that provides the list (as a menu) and permits selection 
of one for viewing. Then, at block 1054, the list is for- 5 
warded to the wireless client device. Upon receiving the 
list, the wireless client device displays the list and per- 
mits a user of the wireless client device to select one of 
the available GIS decks for viewing. 
[0093] As another embodiment of the invention, be- 10 
sides presenting status information to a user of a wire- 
less client device, the user of the wireless device could 
be notified when the status information for one or more 
of the monitored wireless client devices changes. In 
such a case, a gateway server can send the wireless is 
client device a notification of the status change. For ex- 
ample, the notification can be in the form of a beep. 
[0094] The invention can also be embodied as com- 
puter readable code on a computer readable medium. 
The computer readable medium is any data storage de- 20 
vice that can store data, which can thereafter, be read 
by a computer system. Examples of the computer read- 
able medium include read-only memory, random-ac- 
cess memory, CD-ROMs, magnetic tape, optical data 
storage devices, carrier waves. The computer readable 25 
medium can also be distributed over a network coupled 
computer systems so that the computer readable code 
is stored and executed in a distributed fashion. 
[0095] The advantages of the invention are numer- 
ous. Different embodiments or implementations may 30 
yield one or more of the following advantages. One po- 
tential advantage of the invention is that users can be 
visually informed of status information pertaining to oth- 
er wireless communication devices. Another potential 
advantage of the invention is that users can be visually 35 
informed of position or location information pertaining to 
other wireless communication devices. Still another po- 
tential advantage of the invention is that access to a GIS 
server is facilitated by position or location information 
(corresponding to a particular wireless communication 40 
device) obtained from a wireless carrier infrastructure. 
Yet another advantage of the invention is that an im- 
proved user interface (that provides additional informa- 
tion and functionality) is provided to users of wireless 
communication devices without imposing hardware or 
firmware changes to existing wireless communication 
devices. 

[0096] The present invention has been described in 
sufficient detail with a certain degree of particularity. It 
is understood to those skilled in the art that the present &> 
disclosure of embodiments has been made by way of 
example only and that numerous changes in the ar- 
rangement and combination of parts as well as steps 
may be resorted without departing from the spirit and 
scope of the invention as claimed. Accordingly, the ss 
scope of the present invention is defined by the append- 
ed claims rather than the forgoing description of embod- 
iments. 



Claims * - -o* 

1. A wireless two-way interactive communication de- 
vice comprising: - 

a display screen; 

a client module including computer program 
code for causing said display screen to display 
(i) an identifier for each of at least one other 
wireless two-way interactive communication 
device and (ii) a status indicator pertaining to 
each of the at least one other wireless two-way 
interactive communication device; and 
a processor operatively connected to said dis- 
play screen, said processor operating to exe- 
cute said client module. 

2. A device as recited in claim 1 wherein the computer 
program code of said client module includes a net- 
work browser application and a markup language 
instructional source for the network browser appli- 
cation that together cause said display screen to 
display the identifier and the status indicator. 

3. A device as recited in claim 1 or 2 wherein the status 
indicator indicates whether the corresponding other 
wireless two-way interactive communication device 
is active. . 

4. A device as recited in any preceding claim wherein 
the identifier for each of the at least one other wire- 
less two-way interactive communication device rep- 
resents a name of a user of the particular other two- 
way wireless interactive communication device. 

5. A method for operating a portable two-way wireless 
communication device having a display screen, 
said method comprising: - 

receiving interface information; and 
producing a screen display on the display 
screen in accordance with the interface infor- 
mation, the screen display including an identi- 
fier for another portable wireless two-way com- 
munication device and a status indicator per- 
taining to the another portable wireless two- 
way communication device, the status indicator 
indicating whether the another portable wire- 
less two-way communication device is active or 
inactive. 

6. A method as recited in claim 5 wherein the identifier 
is a name representing a user of the another port- 
able wireless two-way communication device, and 
the status indicator is a symbol. 

7. A method as recited in claim 5 or 6 wherein said 
method receives the interface information and pro- 
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duces the screen display when a' user 'of the porta- 
ble two-way wireless communication device initi- 
ates an address book feature on the portable two- 
way wireless communication device. 

5 

8. A method for operating a portable two-way wireless 
communication device having a display screen, 
said method comprising:- 



1 other portable wireless' communication devic- 
es; and 

a status indication for indicating an operational 
status of at least one of the other portable wire- 
less communication devices associated with 
the users in said list; 

wherein said list of users and said status indi- 
cation are displayed on the display screen. 



receiving interface information; and io 
producing a screen display on the display 
screen in accordance with the interface infor- 
mation, the screen display including an identi- 
fier for a particular portable wireless two-way 
communication device and location information is 
pertaining to the particular portable wireless 
two-way communication device, the location in- 
formation indicating a location of the particular 
portable wireless two-way communication de- 
vice, and the particular portable wireless two- 20 
way communication device being distinct from 
the portable wireless two-way communication 
device performing said method. 

9. A method as recited in claim 8 wherein the location 2s 
information of the particular portable wireless two- 
way communication device is displayed as user 
readable text or graphics within the screen display. 

10. A method as recited in claim 8 or 9 wherein said 30 
producing of the screen display on the display 
screen in accordance with the interface information 
further displays a status indicator pertaining to the 
particular portable wireless two-way communica- 
tion device, the status indicator indicating whether 55 
the particular portable wireless two-way communi- 
cation device is active or inactive. 

11. A method as recited in any one of claims 8 to 10 
wherein said method further comprises initiating ac- *o 
cess to a GIS server using the location information. 

12. A method as recited in claim 11, wherein the GIS 
server provides GIS information pertaining to the lo- 
cation information, and 45 

wherein said method further comprises: - 
receiving the GIS information provided 
by the GIS server; and producing another screen 
display on the display screen in accordance with the 
GIS information. 50 

13. A user interface provided on a display screen of a 
portable wireless communication device having an 
input mechanism, said user interface comprising: - 

55 

a list of users from an address book associated 
with the portable wireless communication de- 
vice, the users in said list being associated with 



14. A user interface as recited in claim 1 3 wherein said 
status indication and said list are simultaneously 
displayed. 

15. A user interface for a portable wireless communica- 
tion device having a display screen and an input 
mechanism, said user interface comprising:- 

an identifier representing a user associated 
with another portable wireless communication 
device; 

a button associated with the input mechanism 
that, upon selection, initiates a request for a lo- 
cation of the another portable wireless commu- 
nication device associated with the user; and 
a location indicator that indicates the location 
of the another portable wireless communication 
device associated with the user; 
wherein at least said identifier and said location 
indicator are displayed on the display screen. 

16. A user interface as recited in claim 15 wherein said 
user interface further comprises: - 

a button that, upon selection, initiates access 
to a GIS server using the location. 

17. In a server computer coupled to a network of com- 
puters, a method for processing a Geographic In- 
formation System (GIS) request for spatially related 
data from a GIS server coupled to the network of 
computers, said method comprising:- 

receiving, at the server computer, a wireless 
device's request for access to a GIS server to 
obtain spatial data; 

obtaining, at the server computer, a location of 
interest that is associated with the wireless de- 
vice's request for access to the GIS server; 
producing, at the server computer, a GIS server 
request based on the wireless device's request 
and the location obtained; and 
forwarding the GIS server request to the GIS 
server. 

1 8. A method as recited in claim 1 7 wherein the location 
of interest that is associated with the wireless de- 
vice's request is obtained from a wireless carrier in- 
frastructure. 
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-19. A method as recited in claim 17 or 18 wherein said 
producing of the GIS server request comprises: 

converting the location of interest into a format 
suitable for the GIS server; and 
modifying the wireless device's request to in- 
clude the converted location of interest and to 
otherwise be in a format suitable for use by the 
GIS server. 

20. A computer readable medium including computer 
program code for operating a portable two-way 
wireless communication device having a display 
screen, said computer readable medium compris- 
ing:- 

computer program code for receiving interface 
information; and 

computer program code for producing a screen 
display on the display screen in accordance 
with the interface information, the screen dis- 
play including an identifier for another portable 
wireless two-way communication device and a 
status indicator pertaining to the another port- 
able wireless two-way communication device, 
the status indicator indicating whether the an- 
other portable wireless two-way communica- 
tion device is active or inactive. 

21 . A computer readable medium for operating a port- 
able two-way wireless communication device hav- 
ing a display screen, said computer readable medi- 
um comprising:- 

computer program code for receiving interface 
information; and 

computer program code for producing a screen 
display on the display screen in accordance 
with the interface information, the screen dis- 
play including an identifier for a particular port- 
able wireless two-way communication device 
and location information pertaining to the par- 
ticular portable wireless two-way communica- 
tion device, the location information indicating 
a location of the particular portable wireless 
two-way communication device, and the partic- 
ular portable wireless two-way communication 
device being distinct from the portable wireless 
two-way communication device performing 
said method. 



browser, a display an&a processor; and 
a server that couples said wireless mobile de- 
vices to said information server computers 
through the wireless network and the wired net- 
s work; 

wherein when a particular one of the network 
browsers desires to access a resource from 
one of the information server computers of said 
wired network, a resource request is sent to 
10 said server by the particular network browser, 

said proxy server then determines whether the 
resource request is to one of said information 
server computers that provides spatial-related 
information, and if so, said server determines 
an appropriate location of interest and produc- 
es a revised resource request using the re- 
ceived resource request and the appropriate lo- 
cation. 

23. A method for providing information for a plurality of 
phone number identifiers on a display screen of a 
wireless client device, said method comprising: - 

requesting an address book containing the plu- 
rality of phone number identifiers correspond- 
ing to a user identifier associated with the wire- 
less client device; 

receiving a markup language file correspond- 
ing to the address book associated with the 
wireless client device; 

caching the received markup language file in a 
. memory of the wireless client device; and 
displaying the plurality of phone number iden- 
tifiers of the address book on the display screen 
together with activation status for the phone 
number identifiers and using the received 
markup language file. 
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24. A method as recited in claim 23 wherein said dis- 
playing further displays position information for the 
individual phone number identifiers. 



22. A wireless communication system comprising: - 

a plurality of information server computers cou- 
pled by a wired network; ss 
a plurality of wireless mobile devices that com- 
municate using a wireless network, each of said 
wireless mobile devices including a network 
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